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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Solar System Treks (SST)

• An element of NASA’s Solar 
System Exploration Research 
Virtual Institute (SSERVI)

• Software development and 
operations done at JPL

• A family of GIS-based  
interactive web-based Trek 
portals
– Mission Planning
– Scientific Research 
– Public Outreach/STEM

https://trek.nasa.gov
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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Trek Portals

• Trek portals support NASA missions and NASA collaborations with 
partnering agencies
– Currently supporting lunar & Mars landing sites selection, Cassini science, 

Dawn outreach
– Supporting NASA partnerships with JAXA, ESA, KARI, INFN, IRAP

• Visualization of data products from many instruments aboard many 
missions
– 2D & 3D viewing, interactive fly-overs, virtual reality path viewing, 3D 

printing of terrain

• Analysis tools
– Lighting, Slope, Crater and Boulder Hazards, Elevation Profile, Sun Angle, 

Surface Potential
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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Various Trek Portals

Publicly Available
• Moon Trek – https://trek.nasa.gov/moon
• Mars Trek – https://trek.nasa.gov/mars
• Vesta Trek – https://trek.nasa.gov/vesta
• Ceres Trek - https://trek.nasa.gov/ceres
• Titan Trek – https://trek.nasa.gov/titan
• IcyMoons Trek –

https://trek.nasa.gov/icymoons

In Work
• Ryugu, Mercury, Phobos, Bennu, 67P/C-G

TITA
NTR
EK
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California Institute of Technology
Pasadena, California Foundation of SST: GIS

• GIS is in wide use across the planetary science community
• GIS provides structure for

– Organizing volumes of maps and image data
– Applying powerful tools for data modeling and analysis

• GIS data processing and analysis support
– Complex data search
– Data fusion
– Time series analysis
– 2D &3D rendering, 3D fly over

• GIS data products provides insight into 
– Landforms and their relationships
– Decision making
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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California SST GIS technologies

• Standardized in coordination systems and reference frames
– Image Georeferencing
– Image Co-registration to a known geodetic accuracy

• Interactive analysis and visualization 
– 2D, 3D surface analysis (e.g. elevation profile, machine learning feature 

detection)
– 2D, 3D fast rendering and interactive visualization (e.g., fly over, VR)

• Standardized data and interface formats
– Metadata, GeoTIFF, API (e.g. OGC)
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Pasadena, California SST Architecture

2D, 3D, VR Visualization Analytic Tools

User GeoSpatial
DataStandards

Data Access

Policy
PSDI

User

GeoSpatial Data Processing
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Planetary Data Archives

Solar 
System 
Treks

Other GeoSpatial Data Pipelines

7

PSDI – Planetary Spatial Data Infrastructure 
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3D Visualization

5/30/2019 JpGU 2019 9



Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Analytics

• Basic tools
• Distance, Elevation, Sun 

Angle, 3D prints 
generation

• Advanced tools for 
exploration and 
research
• Lighting, Crater 

Detection, Rock 
Detection, Slope, Path, 
Surface Potential
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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Visualization & Analytics
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Pasadena, California Lighting Analysis
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Pasadena, California Lighting Analysis Result
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Pasadena, California Crater/Rock Detection Result
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Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California Summary

• Planetary exploration and science are complex
– Data is difficult to interpret and use

• GIS enabled interactive Visualization and Analytics have major impact
– Lower barrier of usability, advance science & science communication, inspire public

• GIS technologies and capabilities exist but lacking, more investments 
needed 
– Visualization and analytics 
– Value added geospatial product generation

• Solar System Treks project continues to advance these fields
– New portals coming soon: Ryugu, Mercury, Phobos, Bennu, 67P/C-G, etc
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Questions?
https://trek.nasa.gov

mailto:emily.s.law@jpl.nasa.gov
https://trek.nasa.gov/

